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level in each of the large tubes above that in the tray was read
in the morning.
The conclusions derived from these and other experiments
were as follows:
(a) The head of water in inches, that will be supported by
clean sand and gravel, above the normal level of water in an
adjacent pool, varies with the coarseness of the material from
about one quarter inch in gravel containing no particles of less
diameter than one quarter inch, to one foot in fine, clean sand,
such as may be used in sand filters.
(6) It follows that drain tile embedded in sand arid dis-
charging without a trap, can only drain the material to an eleva-
tion of from one quarter of an inch to one foot above the bottom
of the inside of the tile, when the sand is first deposited; and
since the growth of bacteria decreases the voids, the elevation
to which such tile will drain the sand becomes higher as the
bacteria are established. Therefore, in a sand filter with im-
pervious bottom, the sand for one foot or more above the drain
pipes is never drained so as to be aerated.
(c)   If a sand filter is underdrained, as by resting upon a foot
or more of fine gravel, with the outlet at the bottom of the gravel,
the sand may be made to drain completely only by preventing
the entrance of air into the gravel.   If the gravel is drained, and
full of air at atmospheric pressure, the water level in the sand
will be from an inch to a foot or more above the level where the
sand rests upon the gravel.   Where filters are alternately filled
and emptied, as in contact beds, it is practicable to keep air
from entering from below while the beds are draining; and a
horizontal layer of coarse sand unclerdrained by gravel may be
adequately drained, while a continuous filter constructed of
the same materials would not so drain.
(d)   Where a surface layer of sand is used to distribute the
liquid over a percolating filter of coarser material, it will seal and
keep sealed the surface of the bed so as to prevent aeration